Stage of development affects dry weight mercury concentrations in bird eggs: Laboratory evidence and adjustment method.
Bird eggs are often used to monitor levels and trends of mercury (Hg) in the environment. Logistical issues in such studies sometimes require the use of eggs at different stages of development. Therefore, it is important to understand how embryonic age may affect egg Hg concentrations. Studies using dry weight Hg concentrations in eggs assume that dry mass (e.g., lipids) does not change through embryonic development and thus expressing concentrations on a dry weight basis adjusts for any changes that may occur in egg mass throughout development. That assumption is tested in the present study by injecting chicken eggs with Hg and measuring Hg concentrations in embryonic contents at different stages of artificial incubation. The results indicate that dry weight Hg concentrations in eggs at later stages of development are statistically greater than in undeveloped eggs. To address this issue, we developed a method of standardizing egg Hg concentrations for embryonic age based on egg contents density (egg contents mass/egg contents volume). A combined dataset (n = 225) from precocial and semi-precocial birds was used to demonstrate that egg contents density declines with increasing embryonic development. Based on this finding, we applied a formula to adjust egg dry weight Hg concentrations for stage of development: adjusted egg [Hg] = unadjusted [Hg] × (egg contents density). The application of this approach to adjust data from the chicken egg Hg injection study resulted in there being no statistically significant difference in dry weight Hg levels in eggs at different stages of embryonic development. The adjustment approach described in the present study is a straightforward method to account for stage of development when assessing Hg levels in avian eggs and should be widely applicable to studies of this nature. Environ Toxicol Chem 2018;37:1168-1174. © 2017 SETAC.